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(57)Abstract 

PURPOSE: To^surely detect and track a moving body and to 
improve its processing speed. 

CONSTITUTION: From an image which is picked up and 
converted into an electric signal by an ITV camera 1 . converted 
into a digital signal by an A/D converter 1 1 . and inputted to an 
image memory 1 2 in time series, a changg^acea- extraction part 
13 extractS-smalLareas which are similar in pixel value to 
respectiye ^mall areas obtaine^db y dividin g the im age,bv-an 
are a_division partJ ZO. A moving body extraction part 1 4 detects 
a moving body on the basis joTchan g es of p.ositions-between the 
similar smalfarea^/to drive an alarm device 5 and displays the 
detecticJn of the moving body on a display device 4 through a 
display control part 1 5. 
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m^fhx. ®«5>f^s^5 2o^c«./J^®^;6Sf^^t$i^-5o 

iii'fep<^y 1 2(C©ii$Jxfciii-fe I t H- 1 (^T^iy^S 

2 2-'::^7"5'>^s 2 3) ^-fbm^ittasni 3^c4B^/^ 

05. ia6TrSaWL7t«i:S;657:t$4x. »»I t + l 
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©ii^ttfciS^l t. I t + 1 ^fcttc^fflfi/fef^c^^^Ui 
10 -fSKS. Sia5>SflfifB2 0-CSl-fe I t ^/J^®«B t (x. 
y) Ic^mi^X. S^bffittlSmffl 1 3 -C. ^<D&/h®iK 

Bt (x. y) \csci>-^(ommmmB'f'^d^mm^m 
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^am^So -^LT. ^nib(DMft^i:^m^t^m,mm2 
2\cMcm^ti^;^^v\cmm^i-^o 't(Dmn^ht\c. 
mTT^mm^^i 5xn. m7r^mm4\ci^m^»<oi^Wi&m 

40 

[0053] rOctp ?i«^CDiif-®S^iggcO^(^(7)«i 
f^fCOU^T. 01 1 ^-^•f-:7D-5^^-h^#figb-Cia 

Z:iX^W}^t^i^m^m^mn\^X:b^(b:^y='^yys 

2 1 [cMSi 5tC7io-c»/>So 

[0 0 5 4] !^tc, ;=^7^5/7'S 3 Oc;o^®i^(*:ift^^ll 
fcoi/>r01 2^#fiSUT5ftW-t--5o f^. WT. B#SiJ 
50 t. t + 1 i:SS-&^^y 1 2tc^^JtJtc5eiA*nfciiJ^ 



17 

It. I t + 1 {cov^-Clftl^-f ^ t><7>-Cfe-5. 

[0 0 5 5] ^7^?/:7's 4 otciii^. ^mt\c^ 

*rtS/*-t-^/J-®i^<^ 1 otcia^T Kt-^ (x. y) i:^ 

[0 0 5 6] rcD^7=-iy 4 1 <D$Q:Sf±. 0 6 "CSiW 
L^«iSil6l^t?&5o fib. r<^©'g^<D@i-te I t + l 

[0 0 5 7] :^7^iy:/S 4 1 cofflsmti. jif-fel t;6^5>-^ 
tC^LTfr^^n^o tEfoT. /h®«B t (x. y) (DT 

(x. y) ^-^isw^tiit^h. ^(o^mmW'^mft^ 

i-5 (;^7=-s/^S 4 2-'>^7^iy:/S 4 3) o 

[0 0 5 8] ;^7=-iy:/s 4 2T\ ^Sti#rf^^«i^^s^ 
[ 0 0 5 9 ] 0 1 3 ti. ^a^ft:(5^i&Eai:ft«<^ia«^j^ 

7jk\^fzii(OVh^o 01 3 lc;^-f i: 5 1 20>^7^iy 

[0 0 6 0] SX±^ aa§^L7t<t ±f£|?2 0||ffi-^J 

fcinf^. ^SiJt. t H- 1 ^iii^p<^y 1 2fc^^^Jfc 
Wi^'^tifz.mW It, I t + 1 <b tcliife I t 4- 1 
h1^m^W^mthl.f:L^. ^i(l^f*:it5a^aB2 2^C:^oV^ 

iw-^^^y 1 2\c^'^^nx^^^miM i t + 1 
^fix^Wi^t^mmBi 4\zmm^rix\^^^^m^{^^ 



(10) iRpfflips- 1 6 7 0 2 2 
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^hmm-r^) t + i<75^afef*:®^ 

/»^e>ttaiLT. ®^i t-c^ffi^nfc^© 

i^{*:if^-tD:^8!ii^^4:®^ I t + l ' i 

[0 0 6 1 ] $-C. r(75^2<7)||^fi^)|::^5V^-c. g^id^j 
m^i'^±X<o^bmi^(D^ti^jn\cnLX^ ^(DMft^i- 

^/jx®«tr*rf£;-r$^S(i^^<^/jN®«tLTS^i t + 
1 ;&^e>fflfflUrv^5o -t-^-i:. 014 (a) tr^^J:5 
ic. ®^rt(?^ifef*cp4:«^-f-6/h®«Pl<7:)-^n^'n 

+ 1 A^e>ttmLTL*o7t9 (1114 (a) fc4oV^T. 

So 

[0 0 6 2] ^zx. z<Dj;:^tj:mm^\3\m-r^fci^\c 
014 (b) \c7jki-^^\c^ ^Wi^w^mj&'r^^- 
mmm\^^n^wii-^^t\cmBi^x mi a cb) 

-Scms^^ib^tdi,fXfj:<. ^Wii^i^^mfS.ir^ 

[0 0 6 3] z<Dm3(ommm\^m^m^^^mm(Dm 

i^tmi iKTjki^fcya-'^^—htmmxh^o m2 
(D^mmt^^j:^(on. mi i<D^Tiyys3o<DMm 
X. roffl^s^-ov^'c. 01 s^^mLxtstm-r^o 
r^. 01 5fc:»ov>T. 01 2 tm—tfi^\cnm-n^-i: 

40 0, ^^x^/T'S 5 1 fc:fi^:>i9, ;^7^s/:7"S 5 1 <?5 

[0 0 6 4] 01 5 0;^T-S/:/S 4 0 -C. ^iAjii^ I t 
O^Stii^^*:Sr«^^S/h®*£B t (x, y) (75W^&r K 
^ l^^«r (x. y) ^Wt'&'t^t. ^^T^i/T'S 5 Ofrit 

iy:/S 1 3 iI^«(DfeS^ff ^Oi:^, ^^7^5/:/ 

S 1 1 Xm-^ I t , Sj-fe I t H- 1 O^^M^ 

50 flciiBt;afP2 2;dS:i:(ii^s>^y jcfaituT*5<o «eo 



(11) 



WmW^S- 1 6 7 0 2 2 
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I t<o/j^®i$B (x. y) tmmi t-^Kommm^^ 

TV-'^o ^T^i/T'S 1 0 — ^f^5/:/S 1 3O$0:S;a^?§-T 

[0 0 6 5] ^7^5/>^s 5 1 ^7=-?/:7*s 5 ooat 

S^I t <;0/h®^<^r KI^^ (x. y) *HtfU/dC;d5^ 
<^;^7^"i/:7"s 5 1 r\ ^7^ix:7^s 5 ocr)^3g;dSi5^ i t 

rcD^^r'^:i. mmi t<D^W}mi^^m^i-^±x<D^b 
^x<D^hmm t o-as s <D%mi^^t^±xw& ^ tix 
D= X ^ I B tfi (u. v) 

x'y* u*v 

Bfc C 
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* {0066] ^7^5/:/S5 2T'I1. iq^ I to^ib^^ft 
[0 0 6 7] il^Si^SDiti. 7ti:^J5. iffifei t(7:) 

«B t (x, y) Lfc^t. ij-^ I t + 1 <nnm 
(u. v) tm^i t + 1 co^g|g®^srt<7:»(^!l(D/J^ffl^aB 

10 t + l (u'. v') i:or«1<DKfiSi. Si^i t(^/h® 
«B t (x. y) irPi^I tcog^ifti^{f4r«^L-Ci/>S 
toc^/hffl^B t (x'. y') i:coPB^(7:>EEBSo||60if6*f 
ffi^i:o7tfcoo^. m^l t(DiS^W\^Wi:mfiSL\^X\*^^ 

rbm^<r>^x(Dm^t>^^ ^iixi^ m^i t + 1 <Dmm 

m^^<od^^^(D^x<Dm't^'^\c^^^xlm%\^f:ih(r> 

[0 0 6 8] 
* [|gC3] 

-Bt+1 (u' . v' ) " 

X. y) "B t (x' . y' ) i xC 



[0 0 6 9] iS-^ I t H- 1 <DnmmWL^<7:^ 1 0(Z5/jNm*£ 

Bt + 1 (u. v) tcov>-c. roili'^^^JKD;^^ 
«tc^j$:-r5iif-^ I t + 1 0/J^ffi«T-&S^^^4;65^i^ 
[0 0 7 0] »:fc. >^7"iy:/s 5 atcxi^. mm, i t + 

/J^t^/hffl«B t + 1 (u. v) iS:ttttiU-C. ^fl^fh^ 

mm,i to/hffi«Bt (x. y) <D^fh^f\.\cn^.-r^ 
A-m^t-r^o -tfa^-h. mmi to/hs^B t (x. 
y) (D^n^in\cmmmii^^%^mu\^. m^m% 

SD;a5^t/h$vvh®*K^iif'^ I t + 1 ;i^e)lAHi-f-5r 
(0 0 7 1] r<DJ:5t-U'Ciifeii t + i ;5^&ttai^?ix 

fz^^Wi^wt. ^tiKnit^-r^m-m i t + 1 (Di^mm^ 

ti. 01 3 tc^LTtJ: 5 Jc. ^i(i#;i4cil©|:gi5 2 2f:iJ 
[0 0 7 2] i^±Ift^Lfci5f-. ±fSm3 0D||j6 

X. mm I t + 1 cofg^M^F^(^/jN®«(c:ovN-c-§:S 



/hffi«-e«j5S^jxs^i(i#j|^^iir'® I t x^\s^i^titzM 
Wim^tm-(D^w\mwt\^x^ m^i t + it^^^m 

-f-srirtcj:^. ^W\mW(r>W^^Wi^ht\ci.x. J: 
[ 0 0 7 3 1 $ -c. 01 5 L7t^^la^i. -totf 
mx^^^^, 

[00 7 4] :z<DmA(D'mmm\c^.^mm^^^m,<o^ 

f^t0i wcTT^x.ftyu—^^—htnmx^ m^(D'm 

x&y)^ ro^ae^c:ov^•c. 01 e^ms,\.x^m-t 
So i^. 01 6^cJov^T. 015 tm—u^\c\^m—m 

40 :^7"i/rs 5 1 C05}-ft$JilltC;fcV>-C. :^7=-s^>^S5 

5:d5iiiin$iXT;6^e>. y ^ S 5 2 {Ciltf i 5 t-^'^o 

[0 0 7 5] 01 6 0;^7^i/7"S 5 1 "C. ^t^S'T'S 5 

oc^&s^?si^i t<D^Wimv^i:mf^-t^^x(Dfbm^ 

\^o^^XWrf^thfz.^ttm^^fl^t. P^TyZfSS 
[0 0 7 6] ^T'</:7"S 5 iif^I tCO^ifji^^ 

50 ^CO— aJgS;i5frt/J^$u^t.cO;e^^e)n#@^-ecOiii^ I 



21 

'pA^^-mmt m'^SSW-m «r*n^ U /Silil S + D ;iS 
[0 0 7 7] r<©i5lC, ±fam4 05|lli6«iJ-C'»i. S'fe 

I t ro1^i)I#l^^Sr^^i-5/J^M«^<7^-5•^^^^^^=ov^■c. 
Pi-^ I t + 1 roai^«^rtcD^TC0/h®«i:<^— &RS 

(O^hm^imm I t + 1 <^gg^®«A^biS«?L. i-^C*P 
A^h—Scm i:iS»§l#.a4r»D^ Lfcfit S + DASft/J^O/J^ 

mi$.^mn-t^ r ^ tci , si® i t T-^ffisti-fci^ib 

flriS:1»fiS-f-5/J^ffl«<^ 1 otcot/^T. Bi^ I t + i <om 
5. 

(0 0 7 8] i-fj:f:>h. m4(DmMm(Dm^. Ell SCO 

«^-^5/h®«(^®:*M. Bi-fe I t + 1 (^gg^ffi^rtco 

10 0 7 9] — ^5(D-mMM<0^!rk. 016(73^7" 

5 2(^^jgLiH)is:tts Site I t<Diii^mmw^m!^ 

[0 0 8 0] mk.\-i^ M= 1 O, N= 2 5, n = 1 0 i 

-rsi, M^iSLSS^IiJ-ISfi, 1/1 0^» ice®-c# 

[00 8 1] ^5 (DmMmXYi., E 1 7 ( a ) 

St><^-Cfe9, ■^J;t«, 017 (a) fC^fn (^S!l'<^ 

[0 0 8 2] r<©i#, 017 (b) 5 f-., S 

SS-g-, Sl^iK»i^4 0<75Pja-Cfi, 017 (b) iC^^ 

[0083] 018 (i. ig5 <Dmmmicw.i>mm^^m 



(12) i|^BB¥8- 1 6 7 0 2 2 
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IE<tS«tttiSSr>l 3»±, ®«t^®Sl5 2 0T'®^I tds^)- 
S>l^?-h,T#e>JxA:/l»®«EB t (x, y) Jtlt^^/J-^ 

z(Dm^i^^i^2ox^wmvfzmmcf^^^xm 

U^'ev 12 tc® 9 jAj ix;5:g|B. i t + l A-ibttmi--5 
y) (O^Mt^h. ^etifdi^tS-fSiS^ I t + iO/J-fflS 

10 i!' hyi'Mi&fSCS 0lcige,lx5i:i: tic, ^;^#)«s:ttaiSlI 
1 3fcfci^fetuS, 

[00 8 4] SJp-ij? h/HEigSP 3 2 \C\t. MUl t + 

1 isfzii^nswatrtcis^.^^y i 2(c^ii*4xfcffi^ 
[00 8 5] s^i^fltamau s i »±. ^fbffl^ttffisn i 

3-C?**?5tLy5:?^S!l'<i:' h/l't, mW^^ hyHElg«f|5 3 

[00 8 6] miTT^UmU 1 5 m^#Jflcttl±JSil 1 4 T' 
[00 8 7] S2p'<^ h^VHifSP 3 0 fi, S^ife^atH 

[0 0 8 8] 019ife-^R9LT, M 5 Jc3|jSS^(il 

OV^Tro*Si?«•f-S. 0 7O;^7'iy y^S 2 5 

■^:^T'y'^S 2 SO^aSi^ 01 9(0;^r-j'7'S 6 0~ 
^Ti/ys 6 3 <ZJ«LStcf^*:)5o 
[0 0 8 9] J^y'y^S 2 4X. ^ftffl^EttffllfB 1 3 

*^v^t■, 05, m6x^mLtcimi>if£^ii. m^i t 

[0 0 9 0] ^T^s'T'S 6 O-Ctt, S^'^f*:f4ai 

aj3 iic*iVNT, is^tffl^ftbffisni 3r-*fte3n7t^Sb 

^iJr*i-0Jg^:S:^«r^:T^Lfc9i-5 (;^7^s'7'S 6 
2) . 

50 [00 9 1] ^v=-s/7'S6 IT, SS'^f^asmm^?n^^ 



(13) 
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[0 0 9 2] ;:^7^5/7*S 6 2&5l'Mi^7^5'7'S 6 3<0 
*0:SaS,f^l-Tt--5^, ^T^i/T'S 2 Bife I t + 

ttdiSU 1 3 ^c:*^v^T, iS-^ l t + l A-^hMj^ I t coES 
M^<^t^Q^mi^-f-i>^m^B t (x, y) Jc*ft£:-#-5 
'J^ffi^A5ttm$tl5i:, 'hm^Bt (x. y) <^fifcgA» 10 

-eni-^fiS-f I t + 1 <z5/hffl^ro{4B'^^^t: 

[0 0 9 3] m6(ommm\!i^^^x^m-f-i, ^ 
[0094] m2o\t. me (DmmmKiM^^m^^^m 20 

^^bM«tAaiSl5 1 3 (4. ®«55-fi|S|5 2 0 T?®^ I t 
Sil$tVC»^4X7t/h®«B t (x, y) J-MlS-rS'h® 
-coffi«5>fi|Si5 2 o-C^J-W^irTtBi^lc^v^-cB 

1 2ic5t'9iii*ti.fcBii-^i t + iA>e>aai-f-5 

y) coficB*^^, -?-tl.J-*iTSi-5iii^ I t+l<75/h®« 

[00 9 5] ^^»l#l(*:tttaSI5 1 4 T-Ji, ;r COl^Kl-^i^ h 
I t + 1 <©/h©^t-7'<A'f+tt*fTi'\ t + l± 

[0 0 9 6] m^fis^^^^u 3 5 ^fh^i^mtau 

1 4•Cttffi$4^7t^^f!l#lWi::-:>''^•c. ^ti-*«^-#-S/J> 
[0 0 9 7] 021 tr-J^i, iia*f^*^H!:Q t\^X. Xm 

(om^^^i^. 13 2 1 (a) —0 2 1 (c) -tn^' 

AFB^P^5^^v^-CV>5«^t:^S'J t - 1 , t, t + 1 
^:^^.J|J^c:ISll^liA*^^7t®^^;^^LT^/^^,c 02 1 

(a) ~02 1 (c) \C7r:\^±^^f£m^^^f>XmQ<0 
^B8^.3!t5^1(I-t■•5'I^ffl«S^i. 02 1 (d) <0^^-C;^-f- 50 



#0a¥8- 1 6 7 0 2 2 
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^ Sli U -C V ^ 5 A ^ liE L T •> 5 o 
[00 9 8] ^iftf^^g-SaSiSS 6 r-i±. J®^Bi#.|$liEei5 

i>(OA^i:mSE-ti>i.^i^^£<:>X^^^o 0 2 1 <^S-a-f-*J 

^(bt^cifoi^mmi^^uz 6\c^^xtnfii. m 

L T A W ^rl^tU^ S iil^^aiSS^^fiJt-r S r <!: :i5T' # 

[0 0 9 9] ^a^<^^W3 6T-1$m$nfc^Sll#lft: 

(^J;ttf, AW) 
i: . ^m.mm. 5 ^rP«i b7t 9 , ^irMmU 1 5 J; 9 , 

[0 10 0] 0 2 2€:#RSLT. ||6Jc:|IJS^J(c 

i^, 0 7 i:l^-Si5^)-lci4i^-^t#*f+L; sncsgp5)-tc 
ov^-coi^SilB-f-So -f-^ito^j. 0 7 ro^T^j/rT's 2 5 
~-:^T'yys 2 9«)a!S;iS> 0 1 9C0^7^5'7'S 7 0~ 
^f"j':7°S7 3 roj&aiiif^ts^.. 

[0101] J/ ys 2 4 T?, iE^kffiJSttffiSP 1 3 IC 
*iV^-C, 05. 0 6-CSftWUfei«!!aAS?i$tl, I t 
+ \t^lc>W^ \ t<D/hm^B t (x. y) Kmt^-ti>>b 

[0 10 2] ^=ryfS 7 OX'14, ^^Ifci^^^ttm 

«I51 4-C, /hS^B t (x. y) t^h'hW$.B t + 1 

tf. 

[0 10 3] ;^-rs'7"S 7 1 -ett. Jli^ltliEffl 3 5-C, 

WWf$ixfei#f± (;^xs'^S 7 2) , isgiggs^;^ 

««:/7^-f-0fl^^i:*4r^/i^U (^^t^s'T's 7 3) , 
ixys 2 1 fdMSo 

[0 10 4] ^T-j/ys 7 2xmm$ti-k.^wi^ 

^^P^.T^yrs 2 1 (cMSo aWLfei^Jc, ± 
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X. m^i t + 1 n^<bmm i t <D^s.^m<^mQ^mi^ 

i-i>'\^m^B t (x, y) \zMf{:^i-i>'bmmimiii^i% 
Si, ^ift#lf*:ttai«f111 4»c4oV>T, 'h®^B t (x, 
y) OagA^ib, ^-ntCJtlS-f 5®^ I t + 105'J«®i^ 

liES|53 5-C% fifths ^^fcg^i(I^I*<7^^:0^m55■^r)/^®«c7^ 
[0 10 51 iSj, ±fe^l ~m6c?3||lf6«iiJlcfc-VNT, Elf 

(0 10 61 

[@H(Cffii*''£Si?fll 

[011 *^?^<?3lllffe0iI(c#,^,i®-^^aSgSr«[B66tfc 
[0 21 *^P^<^® 1 cD||lf£^J(c#,5iij.teg|^geco^ 

abco^n— 

[0 4l "®jiiii{fe<O/h®:ffii55^J-fi)-gii)Sr7nUfe0o 

[0 51 ^^tM«ttmSiJT-Sltf $tT.5«tS4r5ft?qi-57t 

[0 61 ^<k®«ttmamT-3ifT$n5«tsoi¥)if4:!ftw 
[0 7 1 mi (Dmmmic%^miSi^mmmi(D±f^(Dmi^ 



(14) «pP¥8- 1 6 7 0 2 2 
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[0 8 1 m'jmiSif3^<b^t^'7>mfSimi^^m/^i-?>'mi^ 

ItJt-f- 5 'I >M«Eirttai^ •5:&ft ^rSa?^^ 5 7t ft <^0« 
[0 91 <tffl$ix;^:^®i#l«:coft«'Z)fE^gsjS:jj^^|Hl, 

[010] :^%m<Dm2<r)nmm\z^.i>mm^^i^m'r) 
[011] m2<Dmmmicw^?>mm^^mWi<o±t^(Dm 

[012] ^l!l«i3«:iia:Si5lii4b'JtS?^«iife#:iiie|;«La4: 
10 aji?^1-5feftc07D— 5^-^— ho 

[013] ^S!ife{*:<©jiB|;it«OTaigB5)*^i-0. 
[014] ^^i*feft^*fl}fig-|-S/J>®ifi<CSi(i<0«^iS:S£ 
§«-f-5fcfero0, 

[015] *:«W<75|g3(^lli£0i|(C'KSiB^Sm3gtt<^5 
±i^(OW}\^i:^m-ti>ft!t<oyu—^^- ho 

[01 6] *:«e^cDM4(^3||li0i|»c#5iS.^gmi£H<o 
:^«rcr,S(if^«:8ftW-t-57t*<^P'n— 5^-^— h„ 
[017] gmffl«rtOga*f^i^flrcD^S!iSgS»-ov> 
TSaW-f-5/t*(Z50, 
20 [0 1 8 1 i^^mnm 5 ro»i£0i|fc#5iB-^£mi£B(Z) 

^^^m-ti>ltifo(Dyu—^^— ho 

[02 0] *^M<O»6CD3lifi0?lC#,5S-^S^^gOT 
gH5«rffi[a§6<JfC;^i-yn s/ J^0o 
[02 1] ^il|ife#:*«fig-#-5ag^H#<^l£f)l*fctfC 

0, 

[0 2 2] m&<Dm:mm\c'^^mm^m:mm.<r>-^Vf(oWi 

30 f^*Iftl«-f-5^*CD7a-f^-\'-ho 

ii-A/D^lfeS§, i2-ffii^>^y, 1 3-^^bffl 
JSttwaj, .1 4-^a^«:«imfflj, i s • s.t^^j^iss, 
2 0 •••®«K5>fdgi5. 2 3 0 -mm 

-<i^ h/HESfSiJ, 3 1 -s^fe^i^ttmifn. 3 2-S2fi'< 

h^HEtiSC, 3 5 -igiSBi^glliESiJ. 3 6 ■••gPifcifeW 
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